Process for the treatment of substrate surfaces 

The present invention relates in general terms to the 
treatment or processing of substrate surf acres . m 
5 particular , t_he invention relates to processes tor 
modifying the surface of silicon wafers. 

During the p7-0d.uct.i0n of silicon slices, silicon plates 
or wafers for the semiconductor and solar cell 
industry, the wafers are subjected to a range of 
mechanical and/or chemical treatment steps in order to 
impart the desired sizes and product properties to 
thorn. The text which follows describes the process 
steps tor producing solar cells which are customary 
according to ■ the prior art. 
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First of all, a silicon ingot is cut into slices, also 
known as waters, using a wire saw. After they have been 
cut, the waiers are cleaned in order to remove what is 
known as a sawing slurry. This is generally followed by 
a wet -chemical saw damage etch using suitable 
chemicals, such as in particular lyes, in order to 
remove the defect-rich layer which results lrom the 
cutting process. The wafers are then washed and dried. 



The wafers or substrates are generally monocrystail ine 
or polycrystalline silicon waters which are p-doped 
with box-on. To produce a p n junction required for the 
solar coil to function, one side of the silicon wafers 
is n-doped. This n-doping is usually carried out by 
means of phosphorus doping. in the process, the 
substrate or silicon surface is modified by the 
incorporation of phosphorus atoms, the phosphorus 
source used generally being a gas or a. liquid -pasty 
3 5 composition. After suitable incubation or coating of 
the silicon waiers in the gas or with the composition, 
the phosphorus atoms diffuse into, accumulate on or are 
incorporated into the silicon surface by heating to 
usually 800 to 1000°C. After this phosphorus doping. 



the silicon plate has a layer which is up to a few urn 
thick and is rx + - doped with phosphorus. 



One problem with this surface modification is that 
generally not only the desired surface (top rsido) but 
also Lhe opposite surface (underside) and in particular 
the peripheral edges of Lhe substrate waters are 
modified or doped by the treatment, which in subsequent 
use leads to the risk of short circuits, since the 
edges are electrically conductive. Additional doping of 
Lhe underside, as is effected for example by vapor 
phase doping, however, is in many cases acceptable, 
since the n* doping- of the undersides or back surfaces 
of the plates is then generally converted into a. 
p 1 doping, as is required, for example, for the 
subsequent con tacc -connect: ion of a solar cell, by the 
formation of an "aluminum back surface field". However, 
wafers which have been treated in this manner always 
have edges which include phosphorus atoms and are 
therefore electrical ly conduct! ve , wh i oh wi thou t 
further l real men L leads 10 silicon wafers having Lhe 
abovemen Li cried drawback of a risk of short circuits 
forming' in subsequent use. 

The prior art has developed various processes for 
eliminating this problem. By way of example, the 
problem of the electrically conductive edges is solved 
by Lhe edges being ground away mechanically, However, 
Lhe crrindincr, like the sawing, can produce detects in 
the crystal structure, leading to electrical losses. 
However, the main drawback of this procedure consists 
in the considerable risk of Lhe sensitive wafers 
breaking . 



Furthermore, it is proposed that the conductive layer 
which is present on the underside or back surface be 
interrupted in the outer region or ai lhe edge by the 
action of n Joser beam. However, this edge isolation by 



means of a laser is not yet an established process and 
throws up problems in particular with regard to the 
automation of the process and the throughput which can 
be achieved. Furthermore, there is a risk that 
subsequent process steps and the efficiency of, for 
example, a correspondingly produced cell may .be 
adversely affected by accumulation of combustion 
products formed during the laser treatment on the wafer- 
surface . 



Finally, it is proposed that a plurality of plates be 
stocked and the edges of the plate stock be etched by 
means of plasma. The edge isolation by means of plasma 
requires the wafers to be stacked on top of one 
another. Both the stacking and the handling of the 
u tacks take place either manually or in automated 
fashion, which involves a very high level of outlay on 
equipment. Consequently, processing in stacks always 
involves interrupting or reorganizing the production 
flow, specifically both in the context ot batch 
production, in which the wafers arc transported in 
process carriers, and in the case of inline production, 
in which the wafers are passed through the various 
process steps on conveyor belts or rolls, etc. 
Furthermore, the complex handling means that the wafers 
are once again exposed to an increased risk of 
breaking . 

Another process in which only the edges are treated is 
proposed in DE 100 32 279 Al . DP. 100 32 279 Al 

describes a process for the chemical passivation of 
edge defects in silicon solar cells by etching out the 
edge defects. For this purpose, an etchani: is applied 
to the edges of the silicon solar cells using a felt 
cloth impregnated with etchant. 

Further processes which are known from the prior art 
solve the problem of the electrically conductive edges 
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by removing the conductive layer on Lhe edges and one 
side o£ Lhe substrate by means of etching in an acid 
bath. By way of example, DR 4 3 ?. A 647 A"l and 
US 2001/0029978 Al describe a multistage etching 
process i n which a substrate is completely immersed in 
an ac-id bath. Since, it is only the back surface and the 
edges of the substrate which are being- etched here in 
each case, the front surface of the substrate has to be 
protected by an acid-resistant photoresist or a mask. 



Tn particular, the etching process described in 
DE 43 24 647 Al and OS 2001/0029978 Al is not. just 
time- consuming, since special working steps are 
required for the application and removal o£ protective 
15 layers, but also requires Lhe use of additional 
materials. Tn particular, the application and removal 
of protective layers entails the risk ot the substrates 
which are to be treated being adversely affected. 
Should a protective layer appl 1 ed be defective or 
damaged, there is a risk of the front surfaces of the 
substrates being damaged, during etching, so that the 
substrates become unusable. 



Therefore, all these processes which have been 
described in the prior art serve to decouple the two 
surfaces (top side, and underside) in terms of. their 
electrical conductivity, but they involve the in some 
cases serious problems of the type described above. 



Therefore, the object of the present invention is lo 
provide a process for treating one side of silicon 
wafers in which it is possible to make do without the 
process steps of the priox art involving protecting or 
masking the front surfaces or top sides which are not 
35 to be treated, yet the process can preferably be 
carried out in a production line. 



According to the invention, it has been found that it 
is possible to selectively treat just one of the two 
surfaces of a substrate. A treatment, of one side in 
this manner comprises, for example, an etching, coating 
or cleaning of on^ of thc> two surfaces. According to 
one embodiment, it is possible, for example, for just 
the top side or underside of a corresponding substrate, 
such as a silicon wafer, to be modified by etching, so 
that the problem of the formation of short circuits is 
eliminated in a simple way. To improve unders tanding , 
the following text refers to etching of a surf nee ns fin 
example of a treatment of one side of a substrate. 

According to a particularly preferred embodiment, the 
process according to the invention is carried out as 
part of a continuous processing, in which undersides of 
the substrates , such as i n part i cu 1 ar si I i con wai ers 
(if desired including the peripheral edges) are wetted 
with an etching liquid located in a liquid bath. 

It should be noted that the process according to the 
invention is suitable in particular if it is desired or 
necessary to treat just one side of a substrate. 
According to a preferred embodiment, the process 
according to the invention provider, for the substrate, 
preferably in the form of a silicon water, after the 
phosphorus doping, to be fed to a single-side etch to 
remove the phosphorus -doped layer. This i a effected by 
virtue of the fact that just one side of the silicon 
wafer is completely or partially brought into contact 
with a liquid composition, which preferably contains 
UaOH, KOH, HP, HNOj, IIP with 0 3 , and/ or with 
oxidizing agent, audi ay for example oxidizing acid. 

■For this purpose, the silicon wafer is oriented 
substantially horizontally, and the side which is to be 
etched is wetted with an etching liquid located in a 
liquid bath. The distance between the etching liquid 



arid the underside of the silicon wni^r is selected to 
be such that the side of the substrate which is to be 
etched (if desired including- the peripheral edges) is 
wetted, but the opposite side is not. 

It should be noted that this etching step is preferably 
performed directly a£ier the phosphorus doping , since 
the phosphorus glass etching is generally carried out 
by wet-chemical means and the edge isolation according 
to the invention can then be carried out in the same 
installation, which saves space and is an inexpensive 
solution. However, it will be clear to the person 
skilled in the art that the step according to the 
invention can also be carried out at other times. The 
only important factor is that the etch according to the 
invention should take place prior to the applicctt ion of 
the metallic contacts to the back surface or underside 
of a given substrate. 

According to one preferred embodiment of the process 
according to the invention, both one side of the 
substrate and the peripheral edges of the substrate can 
be treated in the manner which has boon outlined above. 

According to one embodiment, the substrates are lowered 
into a liquid bath containing a liquid compos i Lion, in 
which case the extent to which thoy arc lowered can 
easily be set by the person skilled in the art as a 
function of the thickness, weight and surface 
properties of the substrate and the surface tension of 
the liquid composition. Moreover, by accurate setting 
ot, tor example, the level in the treatment bath, it is 
po^uiblc for not just the underside but also the edges 
to be treated, which is particularly preferred 
according to the invention. 

It will be clear to the person skilled in the art that 
the treatment according to the invention can be carried 
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out not only by lowering into a liquid bath but also in 
other ways, provided th»t it is ensured thai it is 
actually only one Ride, and if appropriate also the 
edges, that are wetted by the ot chant and modified as a 
result. P»y way ot example, according to o further 
embodiment it is possible to provide two vessels of 
different size, the smaller vessel containing Lhe 
liquid composition arid being surrounded by the larger 
vessel 4 The smaller vessel is filled to the brim with 
the liquid and is fed by virtue of being connected to 
the larger vessel. This supply of liquid may, for 
example, take place continuously by meariLi of a puiup and 
can be set in such a way that a certain quantity of the 
etching- liquid always overflows into the outer tank. 
15 (the larger vessel), the liquid being pumped back i xum 
there preferably InLo the inner tank (the smaller 
vessel) . The pumping of the liquid composition means 
that the liquid level is always slightly higher than 
the peripheral edge ot the smaller vessel, Lhe 
difference between the level of the liquid and the 
height of the container edge being dependent, 
inter alia, on the surface tension of the etching 
medium used. Using this arrangement, it is readily 
possible for the wafers which are to be treated to be 
conveyed horizontally over the liquid as part of a 
production line, so that the underside of the wafers is 
wetted without there being any possibility ot the 
waters banging into the side walls ot the smaller inner 
vessel and being damaged. 

30 

Alternatively, it i s possible to employ clipping 
processes, in which case the liquid level in Lhe bath 
is set to bo_ sufficiently lew for the underside of the 
wafers, if appropriate including the edges, to be 
355 wetted only when it is at the lowesL point of the 
dipping curve. 
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Tt should, be no Lea that the wetting or treatment of a 
single side of a substrate which is proposed in 
accordance with the invention in the embodiments 
described aboAre can be achieved or assisted in various 
ways, with a fundamental distinction being drawn 
between active (direct) and par.sivc (indirect) wetting. 

In t-.ho context of the invention, active or direct 
wotting is to be understood as meaning that the desired 
treatment of one side of the substrate is ensured 
directly by Lhe substrate being passed through the 
treatment liquid. According to the invention, this 
requires the level of the substrate underside which is 
to be treated to be at least for a brief period be Low 
the maximum level of the treatment liquid. In the 
context of active wetting, .by way of. example, the 
substrate can be lowered into the liquid or the level 
of the liquid in the tank can be completely or 
partially raised, the invention also encompassing a 
combination of Lowering of the substrate and raising of 
the level of the liquid. 

Bv way of example, the surface of the bath can be 
locally raised by a correspondingly arranged, and 
directed liquid inlet below the surface at the location 
at which, the substrates arc introduced into the bar.h . 
Furthermore, the bath surface can be partially raised 
by blowing in gas bubbles below the substrate, 
e.g. using compressed air, so that it is likewise 
possible to ensure wetting of the substrate underside. 

Ry contrast, in the context of the invention passive ox 
indirect wetting is to be understood as meaning that 
the undexside of the substrate which is to be treated 
Is above the level of the liquid throughout the entire 
duration of the treatment, and consequently wetting is 
effected only indirectly by means of components of the 
system which for their part are in contact with the 
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liquid and are responsible for wetting the substrate 
undersides. In this context, it should be noted that 
the fiubfitrat.e side which is to be treated needy to be 
wotted either completely (over its entire surface) or 
5 just partially through contact with the component 
responsible lor the wet ting, since the hygroscopic 
properties of the surface of silicon wafers ensure that 
even parti al wetting of the underside by a component 
leads to wetting of the entire surface within a very 
10 short time. 



With regard to the components which can bo provided for 
the indirect wetting, it should be noted that these may 
either form part of the conveyor system explained above 

15 or may be arranged in the liquid bath, in such a manner 
that they at least in part project out of or can be 
extended out of the liquid. Accordingly, according to 
the invention fixed, rotating- or vertically 
displaeeable components are equally suitable. it is 

20 preferable for the surface property and/or shaping 
(e.g. by exploiting a capillary effect) of the 
component to ensure that its region which is intended 
to come into contact with the substrate underside is 
wetted and effects the wetting ol the surface to be 

25 treated without the substrate itself coming into 
contact with the liquid bath. By way of example, the 
component may be a wetting roller which rotates in the 
liquid of the bath and, as a result of the rotary 
motion, takes up etching liquid, with which the 

3 0 substrate undersides located above the level are then 
wetted. As has already been explained, it is, however, 
also possible, in accordance with the invention, to use 
components of other configurations, such as {vertically 
dispiaceable) tables, pins or rams, since surprisingly 

35 even punctiform contact with the substrate underside is 
sufficient to ensure wetting of the entire surface. 
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The use of a conveyor system for guiding the substrates 
which are to be treated as part of the process 
according to the invention in principle allows both 
active and passive wetting. in the case of active 
wetting, the substrate to bs? treated is guided through 
Che liquid, whereas passive wetting is effected by 
correspondingly configured components of the conveyor 
system t 



The suitability of examples of conveyor uyu tenia in 
accoz dance with the invention is explained, in more 
detail below with additional reference to figure 1 . 

According to one embodiment, of the present invention, 
the substrates are laid on a conveyor system, such as 
lor example a roller conveyor system, in this case, the 
substrates arc conveyed with the nid of a plurality of 
conveyor rolls (1) arranged one behind the other and 
oriented horizontally. In the context of the active 
wetting as defined above, the individual conveyor rolls 
are preferably arranged in such a manner in a liquid 
bath that in each case the upper edge of the rolls is 
located approximately at the level of the bath surface, 
i-e. of the upper edge of the liquid, so that the 
underside of the substrate is wetted through direct 
contact with the bath surface. In this case, a meniscus 
may form at the substrate edges. The interplay of 
gravity nnd surface tension then draws the substrate 
downward and ensures that it remains in contact with 
the rolls without floating. This allows controlled and 
defined conveying of the substrates using the roll 
conveyor sys tcm . 



in this context, it is important that it be possible 
fur the height of the liquid bath to be set so 
accurately with respect to the conveyor system that it 
is possible for the underside and if appropriate the 
edges of the substrates to be wetted without the ton 
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sides of the substrates also being wetted. Also, the 
conf iyuration of the conveyor system must allow contact 
between, the substrates and the "liquid in the liquid 
bath , 

5 

According to a particularly preferred embodiment , there 
are at least two support elements (3), which may 
advantdyeously be disposed on the conveyor rol I in the 
region of two grooves (2), present on the conveyor roll 

10 ("I). The distance between the support elements is 
predetermined by the width of the substrates which are 
to be treated. In the context ot the active wetting, 
the above iJtatemenLs relating to the positioning of the 
conveyor rolls in this embodiment apply to the support 

15 el e.merits . 

in Lhe context o:J: the passive wetting as defined above, 
the conveyor rolls themselves or the support elements 
are responsible for complete or partial wetting of the 
20 substrate undersides. 

The conveyor roll is preferably of at least two-pare 
structure, comprising- an axle element and at least one 
track element surrounding the axle element. The axle 

25 element may function either purely as a stabilizer or 
as a stabilizing bearing. It is preferably a bearing 
axle. The material of the axle, which, does not come 
into contact either with the material being conveyed or 
with a chemical environment which may under certain 

30 circumstances be aggressive, can be selected purely on 
the basis of mechanical and. thermal aspects. According 
to the invention, it is flexurally rigid. By contrast, 
Lhe track element is permitted certain thermal 
tolerances on account of the s tab! J. i zing bearing axle. 

35 The crucial factor for the material is that it does not 
react either with the piece material or with the 
ambient medium. The flexurally rigid bearing axle 
ensures that the material being conveyed i s held on a 
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stipulated straight line in the direction perpendicular 
to the conveying' direction. As a result, the conveyor- 
roll runs synchronous iy over its entire length, which 
is important in particular in the case of relatively 
S wide conveyor rolls with a plurality of conveyor tracks 
and for flat material being conveyed which is sensitive 
to fracturing. 

In one preferred embodiment, the axle element is made 
10 from a carbon fiber composite. Carbon fiber composites 
have a high thermal and mechanical stability and are 
therefore particularly suitable fox' use as bearing- 
axles employed at. fluctuating temperatures. 

15 In one preferred embodiment, the bearing axle is 
encapsulated, for example by sealing rings, with 
respect to the* medium which is used to treat the 
material being conveyed. The medium, which according lo 
the invent ion is a we L -chemical bath, then only comes 

20 inlo co.ni.acL with the exterior of the track elements 
and the liquid medium cannot penetrate into the 
interior of the track elements, onto the bearing axle 
or onto any fixing elements which may be present 
between bearing axle and track elements. The seal may 

25 be liquid -tight or may even be designed to a certain 
degree to be gas tight, so that it is also impossible 
£ox harmful vapors to penetrate into the interior of 
the track elements . 

30 The track elements can be assembled in any desired 
length, and a conveyor roll may, for example, comprise 
an axle with any desired number of track elements. A 
conveyor roll manufacturer or supplier can meet 
customer requirements very flexibly without having to 

35 employ complicated stock management. The track element, 
since it can be used lor conveyor rolls of any length, 
is a mass-produced article, which reduces its 
produ c t i on cos t y . 



The track elements can, for example, be plugged 
together, screwed onto one another, connected using a 
clip or welded to one another. 

In a preferred embodiment, the substrate to be treated 
is actually supported on support- element, r (.1) with 
static friction properties which are suitable tor the 
workpiece, in which case the support elements, as 
mentioned, can be used not only lor conveying but also 
fox passive wetting. These elements should likewise be 
thermally and chemically stable. The use of O rings 
made from f 1 uoH na ted rubber has proven suJ.La.ble Lor 
the production oJ; solar cells. Since the diameter 
spanned by the support elements is greater than the 
remainder of the track element, the material being 
conveyed experiences only punotitorm contact and if 
appropriate wetting, Thi s , uul i ke 1 i near contact, is 
gentle on the material being conveyed and at the same 
time ensures good contact with the surrounding medium _ 

in a further advantageous embodiment, the track element 
is made from plastic. It is known that plastic is easy 
to process and offers a wide range of different 
properties which are selected according to the use and 
deployment location of the conveyor roll, Ry way of 
example, it has proven expedient to use polyethylene, 
polyf luoroalkoxide or polyvinyl idene fluoride. These 
materials are thermally stable up to over 80 degrees 
Celsius, are weldable, have a certain chemical 
stability, do not cause any metal contamination and are 
relatively unabxaidable . 

An advantageous refinement of the invention consists in 
track elements being driveable, i.e. it is possible for 
the drive to be applied not to the bearing axle and 
then transmitted from the latter to the track elements, 
but rather for it to act directly on the track 



elements. Conveyor rolls having track elements of this 
type can be assembled to form particularly synchronous 
conveyor systems. Optimum traction is transmitted to 
the material being conveyed. 

in one embodiment, of an assembled series o£ track 
elements, a first edge element has means for 
transmitting the driving force and a second edge track 
element has means for rotatabl e bearing. The drive can 
be transmitted to the conveyor roll via a coupling 
element, which is fitted to a drive sha£t and can be 
connected to the first edge track element. The coupling 
elexnex'xL also hat; a moans for holding the bearing axle. 
If a conveyor roll is to be removed from a conveying 
position, first of all the second edge Uack element 
has to be released from the bearing, the entire 
conveyor roll has to be pivoted about the coupling 
element and then the conveyor roll has to be removed 
from the coupling element. 

The means for rotatable bearing may comprise an upper 
and a lower half-shell, the lower halt-shell being 
fixed to the wall of the conveyor system and being used 
to support the conveyor roll, and the second, upper 
half-shell being releasably secured Zox. retaining 
purposes . 

The width ol the track element advantageously 
corresponds to at least the width of the workpiece to 
be conveyed, so that the wide side of a woxkpioce rests 
on -just one track element. It is preferable for each 
track element to receive just one workpiece, i.e. for 
the widths of track element and material being conveyed 
to be virtually equal. 



In an advantageous embodiment of the conveyor roll, a 
tixiuer ring is fitted to the bearing- axle, the internal 
diameter of n track element at least at one locati 
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being smaller Chan the diameter of the fixing ring. The 
fixing ring therefore prevents the possibility o± a 
track element executing greater movements on the* 
bearing axle. This is important in particular in the 
event ot temperature changes, if tho material of 
bearing axle and track elements expands differently, 
which could cause them to move relative to one another. 

The fixing ring is preferably made from metal, since 
metal can be successfully bent, onto the nxle and 
clamped in place there. 

For use at different temperatures, slight changes in 
length should have no adverse effect on the stability 
of the conveyor roll as a whole. Therefore, in n 
further advantageous embodiment oi the invention, the 
track elements are provided with a compensation crease 
at which thermal expansions are compensated for. The 
compensation crease generally comprises an inner hollow 
convexity in the material of the track element, which 
nbsoi-bs the temperature-induced material expansion by 
stretching in the longitudinal direction. if the 
compensation crease is not located between the support 
points of the material being conveyed, the. stability of 
support remains stable even in the event of 
temperature- induced changes in length. If, moxeovex , 
the track elements are in each case fixed to the 
bearing a*.le, the rectilinear nature of the track is 
also retained. 

Uniform guidance of the material being conveyed is 
ensured particularly successfully if conveyor rolls 
according to the invention are assembled to form a 
conveyor sys t em . 

in one preferred refinement ot the conveyor system, 
each conveyor roll is driven. Tn this case, each 



conveyor roll is subject to the same transmission of 
force and is therefore also subject to equal loads. 



Since the conveying guidance provided by the conveyor 
system proposed according to the invention allows a 
high throughput and at the same time is very gentle on 
the material being convoyed, it is particularly 
suitable for use in the context ot the process 
dccoiding Lo the invention. 

Tt should also be noted that it is possible to use 
alternative embodiments ot conveyor systems which do 
not employ conveyor rolls. By way ot example, 
substrates can also be conveyed on a rotating belt, a 
chain ox- cilso cordis . A further conveying option in a 
conveyor system is formed by a traveling bar. This 
system uses two or more bars which alternately convey 
the substrates Lorward. while a Lirst bar is moving 
forward, a second bar moves backward. In this case, the 
second bar lies deeper in the liquid bath and is not in 
direct contact with the substrate. When the first or 
upper bar has reached the end of its possible conveying 
movement and the second or lower bar has reached its 
start, the lower bar is raised, so that the substrates 
come into contact with both bars. The upper bar in then 
lowered and can therefore move back to the start ot the 
liquid bath, while the lower bar is executing a lorward 
movement . 



In conventional designs of a bar conveyor system of 
this type, the bars are mounted on. rotating shatts with 
an eccentric, i.e., they are constantly moving up and 
down. However, to ensure treatment of one side of 
substrates, the substrates, in the context of active 
wctcing, must always remain at the same height, 
correspond! ng modifications to a conventional bar 
conveyor system and its use in the context of the 
passive wetting as defined above are, however, 



immediately apparent to a person skilled in the art 
having knowledge oi the pr^ent description. 

Therefore, the process according to the Invention can 
particularly advantageously be carried out in a oncfi- 
tlirough installation, since in the context of an inline 
production ot this type there is no need for any 
additional handling step tor the wafers. Furthermore, 
the Lack sur lace/edge isolation according to the 
invention can bo carried out together with the oxide 
etching in the same installation, inakinq the process 
sequence simpler and less e^ensive, Furthermore, by 
using the process according to the invention it is also 
possible to realize cell concepts in which the back 
surface of the cell does not have a full-area "aluminum 
back surface field" (AlBSF) . Since in the process 
according to the invention the n doped layer on the 
back suriace oi: the cell is completely removed, it is 
no longer imperative that this doping be compensated 
for by forming an AlBSF in order to form a p- doped 
zone. This leaves open more options with regard to the 
configuration of the back surface of the cell and 
si mpl i f i es real 1 zati on of eel 1. concepts wi thou t Al BSF . 

Depending on the particular process (continuous or 
discontinuous), the liquid composition may require 
additives, for example to avoid or reduce the size of 
gas bubbles, in which case additives of this type can 
be selected by the person skilled in the ax t without 
difficulty on the basis of the specific requirements. 
When selecting suitable additives, in particular in the 
once- through process, it should be ensured that the 
wafers do not acquire excessive buoyancy as a result of 
possible formation of gas bubbles, which could have an 
adverse effect on efficient conveying, since the wafers 
may lose contact with a corresponding conveyor means as 
a result. Consequently, according to a preferred 
embodiment it is proposed that the etching solution 



contain at. least one additive which is able to 
substantially bind the gases formed during the chemical 
reaction, so that the formation of gas bubbles on the 
underside of the wafers is substantially suppressed. 

it should be noted that the process according to the 
invention can be employed not only fox- the electrical 
isolation of the two sides of wafex's or solar cells, 
but is also suitable for carxying out other 
wet-chemical treatments in which treatment of one tilde 
of a substrate with a liquid medium is required or 
desired/ such as for example in the case of cleaning 
and coating, 



